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Africa-EU Renewabl&nergyCooperationProgramme
(RECP

A An implementing programme of th&fricaEUEnergy Partnership (AEEP)
A Currently financedoy EU Commission, Austria, Germany, Finland, Netherlan
A Supportsthe development of renewable energy markeis Africa through

A Policy Advisory

A Private Sector Cooperation "N\ RECP

A Access to Finance (- ééﬂé@r%%c?negfomé?glrﬁrggergy
A Innovation and Skills Development

PanAfrican University Institute of Water & Eneray Sciences (inclu
Climate Change) (PAUWES) Pz; Pan African University
e aNd Energy Sciences

A Training top African students become engineers and poliepalysts
A Hosted at:

University of AbouBekrBelkaidTlemcen, Algeria
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Africa-BElJ iIRenewabl&nergyrResearcand
Innovation SymposiuTiemecen 8-10 March 2015

Rational of the Symposium

™\ RECP ( ) Africa-EU
N | 20 Mgl Sramy ;5*')5""" Partnership

A As the popularity of renewable energy continues to
grow, it is the responsibility of academito take the
position as leader ishaping new ideasbout
renewable energy.

A The symposium aimed at providingtworking Programeiil
opportunities and promoting research cooperation A en B) Sy

between European and African academics and kil
advancing renewable energy market development

A This initiative aimed at goingeyond the academic
arenaand provide scientific contributions to inform

policy makerand private business developers
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Africa-EURenewabl&netrgyrkResearcand
Innovation SymposiuTiemcen 8-10 March 2015

Business:andbaoience Leadinghe way o
sustainab beemeggwnan 1617 May 2016)

|y i’.
How can scienceontribute to REs market”r' 2
What is the direction academia has take? &3t
Which kind of research is needed? '

A 135scientists and experts from 30 coumtries

A Status quo ofenewable energy research ¥ pan ftcan University
_ y Institute of Water
A StrengthenAfrica-EUcooperation - and Energy Sciences

A Role of academi#n RE promotion

A 45 papers published oannergy Procedia ) RECE

k Africa-EU Renewable Energy
S Cooperation Programme

7)) POLITECNICO MILANO 1863

Prof E. Colombq Politecnico di Milano



Energys&sStistainable ddevelapment

Emegyand theSocieEconomiadimension

Electric energy Consumption Human development index

VersusGrossNational Income

Versus Energy Development inde
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Energy Development Index
mmm) Energyisantrigger of development
With zero/pooraccessfundamental rights maynot be guarantee
X ¢KS O2NEB 2 FTleinceds
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Energys&sSuistainable ddevelopment

Africais richin energyrresources,
=>>>>bhupoor in energysupply
13%global populationonly 4%0of global energy demand

Primary energyp.c (toe/capita)

Electricityp.c (kWh/capita)
Energy Intensity (toe/US$)
CO2 Intensity (kg / US$)
Thisenergysystemand

the poor energyinfrastructure are limiting factors
A to coverthe daily basicneedat householdlevel

A to meetcommunity services

A to promote productive usesin industry and agriculture
X ¢KS O2NB 2 FTleinées
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Oil & GastexploratienimAfrica

Weak domestic market

- 1/5 of the new oil and gas wellkave been discovered in the SSA region
- 2 dollars over 3f the investment from the O&G revenues are for export,

hiKSNJ aLJ N R2ZESaé

- The value of the barrels lost twl theft each day
would be sufficient to fund universal access to
electricity for all Nigerians by 2030

- More than 1 trillion cubieanetreshas been wasted

throughgas flaringover the years, enough to met
current SSA electricity needs fadecade

X ¢KS O2NB 2 FTleinées
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Primary lEnergynmAfrica
Bioenergy ttheheart of the energymix

A Bioenergy, fuelwood & charcoatjominates the mixXollowed byoil and gas
A Anexception isSouth Africawhere coalisthe king
A 4 over 5 peopldn SSArely on the traditional use of solidiomass
A A 40%rise in demandwill exacerbate
A Sresson environment, suchas forestrystocks

A Health for the people suchas indoormollution
Primary Energy Growth (NRSEA, 2015)

E 1200 1Ot hesr neneswabiles
= B Charesal

B Biafusds, biogas
and peliets

. o . a0l B Fushwood and
Theshift from traditional biomass to o e
modern fuels at domestic level is not - I I o
only linked to income rise. - l I

W ol
=> TheCultural and Sociahspect of e
Food is too often neglected.

2000 2005 A2 X200 25 030 285 2040

* Waste includes agricultural, animal, municipal and industrial waste.

X ¢KS O2NB 2 TTleinées
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Power SectorimAfrica
Power o shape thea futuse

The power sector isften not reliable;
A <1/3 peoplehave access to electricitgnd number is rising

Fromthe productionside
A Powershortagesare a brake to the development stablesociceconomic conditions

Forthe transmission and distributiorside
A Lossesre often2 timesthe world averageand reduceefficiencyof transformation.

.. . - B 52l dost due to slectrical outages 2000
Electricity tariffs i g . O Duston of otsges(ight k) :
. . A
A They are amonthe highest in theworld ? . .
A Useof backup generators increases price * ¢ .
S BT
N & 3 g &
Outages and sale lost Sources. World Bank (20340) A amayzre. B
(IEA 2015) X ¢KS O2NB 2 FTleintes
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Power SectolinnAfrica
Power 1o shape thea futuse

A Thecurrent generationcapacityis close t090 G\Wand themix is based
A oncoal45%hydro 22% il 1 /%andgas14%

A Demandwill growth four times to 2040
A Urban developmentwill be the most demanding sector,

A 50%oof the growth is expected to confeom renewables

A Hydropowerhas a hugéechnical potential

01T total generathon: 440 TWh 2040 total generython: 1 540 TWh

Solar PV, 4% R, 3%

A Solar &Wind and Geothermal Energy are i
growing, buthuge potentialis untapped ™ -

- T0%6yS6é NHNIE OO SA |
- 2/3 powered byPV, smallHP e
or Wind G 4%
WEO2015, IEA udear, K

X ¢KS O2NB 2 TTleinées
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Forecast t0220404on Africa
5 . 4

Current New Policies African Century  Universal Access to
situation  Scenarios (2040) Case (2040) All (2030)
(million) (million) (million) (million)
People without acces 633 530 350 0
to Electric Energy 100% in urban, 63% inru  100% in urban & rural
People without acces 728 650 590 0
to Modern Fuel 85% in urban, 55% in rut 100% in urban & rural

The African Century Case (+ 30% economic growth)

A Electrificationmore successful for urban areda centralised systems
A Additional Investmentin the power sector (1518 billion/year)

A Deeperregional ceoperation and integration
|
A Additi

A Better managemenbof resources andevenues
ER— A Diversification oktrategies:
- Electrificationt national grid30%, distributed generation/0%
- Cleancooking facility Biogas Systems45%,LPGstove~ 30% ICS-25%
X ¢KS O2NB 2 FTleinées
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